


Table 3. Results of routine bacteriological examination of one
day’s ‘run* of pasteurized fresh cucumber pickle
(Batch 14, 1937).
Bacteria per cc. Yeasts per cc.
Batch After After After  After
No. 14" Initial 1mo. 8 mo. Initial 1mo. 8mo.
Unpas-
teurized 6,460 ot
Pasteurized
14A 2,490 1,820 2,030 ot of . ot
14B 1,820 1,340 3,100 of of oy
14C 3,390 2,700 940 ot of ot
14D 2,566 1,450 1,970 ot ot ot
14E 2,840 3,080 840 of oi ot
14F 4,030 3,940 725 ot T ot
14G 1,370 520 .. of + ot

* Chosen at. random. .
t Less than 10 colenies per cc.

In general, the results show that pasteurization re-
duced the count below the initial count on the unpas-
teurized pickle and that, presumably, only the heat re-
sistant, spore-forming organisms from cucumbers and
soil survived. During the storage there was little change
in the counts other than those to be expected from using
different jars at each examination interval. It is noted
that with this particular batch, the application of the hot
liquor succeeded in killing the yeasts carried over from
the slices; however, this is the exception rather than the
rule. ,

Near the conclusion of the 1937 season, the washing
procedure was modified as follows: Prior to washing in
the rotary washer, the cucumbers were soaked and
stirred successively in two -wooden tubs made from an
olive cask cut in two, each of approximately 10 bushel
capacity, removing from the first tub to the second. The
water was changed frequently in both tubs.

It was found that by paying strict attention to this
phase of the washing procedure, a marked decrease in
the number of resistant spore-forming organisms surviv-
ing pasteurization could be effected. Furthermore, this
treatment aided materially in loosening the adhering par-
ticles of soil from the cucumbers, thus increasing the effi-
ciency of the rotary washing treatment.

A comparison of the numbers of surviving organisms
in fresh cucumber pickle put up in jars of two sizes,
12.5- and 25-0z., is shown in Table 4. No significant dif-
ferences are shown, the mean counts for the 12.5- and
the 25-0z. jars being practically the same.

Since the above relationship was found to exist, no
attempt was made to separate the data with respect to
jar size for the 1939 and 1940 seasons. The calculations
of the mean seasonal,_gverages for these years include
data for jars of both stzes.

The mean seasonal averages with respect to organ-
isms present in unpasteurized, pasteurized and stored
pickle are shown in Table 5. In general, the same re-
lationship exists that has been previously discussed,
namely, that only the resistant organisms survive pas-
teurization and these evidence little change in numbers
during storage. Also, yeasts were found to comprise a
portion of the counts on unpasteurized pickle but these
likewise were unable to withstand pasteurization. There
were differences with respect to counts for both unpas-

Table 4. Comparison of bacterial counts on samples of pickle
put up in jars of different size.

25-0z.

12.5-0z.
1939 " jars jars
Bacterial count per cc.® 1,872 1,915
Maximum 3,520 4,120
Minimum 790 975

* Bacterial counts averaged for 20 successive batches for each size jar.

teurized and pasteurized pickle between seasons. These
can be attributed in part to slight variations in plant.
procedure as well as to yearly changes in the introduced
microflora. The initial counts on pasteurized pickle for
the 1938 season, during which soaking of the cucumbers
prior to washing was introduced as regular procedure,
tended to be somewhat less than those for the following
season (1939). It is possible that the same care was not
exercised in washing in the latter case. Progressive im-
provement in routine procedure, control measures and
attention to detail during the 1940 season is reflected in
part by the relatively low counts on the pasteurized
samples.

The examination of the manufactured fresh cucumber
pickle with respect to acid content, degrees Baume’ and
vacuum in. the containers over the four-year period is
shown in Table 6. The calculations are based on a rep-

- resentative number of consecutive runs (see footnote in

Table 5) for all years shown. Of particular interest are
the results with respect to crispness. This physical char-
acteristic was determined by biting or chewing a number
of slices; the degree of crispness, being a relative value,
was recorded as the proportion of crispness as compared

'to that originally present in the slices. The results for

1937 and 1938 indicate that following the one-month
storage period, there was a loss of crispness, It was also
observed that there was a loss of whiteness of the slices.

Several general observations with respect to plant pro-
cedure are presented with the view to helping the plant
operator.

It has been consistently found that jars with a final

vacuum somewhat in excess of 10 inches of mercury will
lose their attractive whiteness and take on the appearance
of cured cucumbers within a very short time after being
opened (5-10 min.). This change is not accompanied by
any appreciable loss in crispness, but seems to be purely
a gas exchange relationship. However, it must be ad-
mitted ‘that for discriminating manufacturers, the ap-
pearance of the opened product is of considerable im-
portance. It is felt that for this product the final vacuum
obtained should be only sufficient for the adequate clos-
ure of the jar during pasteurization. Here the determin-
ing factor is the temperature used in the pasteurization
procedure.
It has been found that cucumbers showing even slight
evidence of molds, resulting from improper handling or
shipping, are unsuitable for the manufacture of fresh
cucumber pickle. The final product results in a definite
“woody” or “earthy” flavor, imparted to the slices by
the entrance of mold growth into the tissue.

I'inally, care must be exercised to keep all equipment
clean during manufacture in order to guard against the



Table 5.

Incidence of microorganisms* in unpasteurized, pasteurized, and stored fresh cucumber pickle, covering a four-year period

of manufacture (1937-1940).

Yeasts

Bacteria
' Pasteurized R Pasteurized i
Unpas- After After Unpas- After After
1937 teurized Initial 1 mo. 8 mo. teurized Initial 1 mo. 8 mo.
‘ i t i
Count per cc. 14,671 2,102 2,030 2,097 13 0 0 0
Maximum 42,920 2,855 2,780 3,055 60 0 0 0
Minimum 5,100 1,607 1,425 1,370 0 0 1] 0
1938
Count per cc. 6,032 895 550 344 0 [}
Maximum 23,860 1,274 726 2,218 0 0
Minimum 1,133 640 295 36 0 0
1939
Count per cc. 9,340 1,666 3,077 73 0 0
Maximum 41,833 2,178 4,056 643 0 0
Minimum 2,833 1,143 1,982 0 0 0
1940
Count per cc. 314 0
Maximum 490 0
Minimum 138 0

* The figures shown represent the mean seasonal averégp with respect to microorganisms per cc. of unpasteurized, pasteurized and stored pickle,
based on 10 daily runs for each year reported and representing the following number of sub-batches: 28(1937); 50(1938); 50(1939); 100(1940).

1 Less than 10 per cc.

.

Table 6. Examination of pasteurized fresh cucumber pickle with respect to acid content, degrees Baume’, vacaum and crisp-
ness over a four-year period.

Vacuum in two jar

sizes® Crispness
Acid Degrees 12.5-0z. 25-0z,
Year content®* Baume’ jar jar Initial 1 mo. 8 mo
. inches inches
1937t 14-15 16-17 5.1 +++x ++++ 4 +=
1938 14.2 15.5 9.5 12.8 +4+++ +-F++ 1+ +
1939 15.4 17.0 6.1 7.2 ++++ + F++ ..
1940 14.6 17.3 12,5 13.5 ++++ ++++

* Inches of mercury.
** Grains of acetic acid. . X R
t Approximate values for acetic acid and Baume’.

introduction of large numbers of organisms. The slices
should be handled in enameled ware or suitable metal
containers. Rough finished wooden boxes are unsatisfac-
tory since they cannot be cleaned and a luxuriant mold
growth will take place during the period of shut-down
over the week-end. The same is true for wooden packing
tables or similar equipment coming in contact with the
liquor or the juice from the slices. A satisfactory method
of controlling mold growth on wooden packing tables is
as follows: Wash the tables thoroughly with soap and
water and allow to dry; then apply hot, two successive
coats of boiled linseed oil.

Summgry and Conclusions

THE results of a routine bacteriological study of the
manufacture of fresh cucumber pickle over a four-
year period (1937-1940) have been presented.

TRoutine analyses were made on the unpasteurized and
pasteurized pickle with respect to the bacteria and yeasts
present as indicated-by plate counts. Observations as to
crispness, degrees Baume’ and acid content of product
and vacuum in the container were made at each plating
interval.

In general, the bacteriological findings showed that
only the resistant, spore-forming bacteria survived the
pasteurizing procedure (160° I'. for 20 min. or 165° T*.
for 15 min.) and that these, in general, showed little or
no increase during storage. Considerable populations of
acid-forming bacteria and yeasts were built up during the
overnight brining period of the slices. Since these organ-
1sms generally survive the application of hot liquor, ade-
quately controlled pasteurization must be employed or
spoilage will result.

Successful manufacture of fresh cucumber pickle,
having all the desired qualities responsible for the whole-
some appeal of the characteristically crisp slices of the
iresh cucumbers, can be realized through the employment
of bacteriological control in conjunction with controlled
pasteurization.
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